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K':  H3'  1% 16 = 36 3%
1% 3% 36 = 16 1%
16 36 36 = 16 16
= 1% 16 = 36 3%
36 16 16 = 36 36
3% 1% 16 = 36  3%
'HIX]]LILFDWLRQ7KLVVWHSLVWKHLQYHUVHRIIX]]LILFDWLRQRSHUDWLRQFRQVLVWVLQFRQYHUWLQJWKHOLQJXLVWLFYDULDEOHV
RIWKHRXWSXWWRDUHDOYDOXH7KHPHWKRGFHQWHURIJUDYLW\XVHGLQ>@LVXWLOL]HGLQWKLVZRUNWRREWDLQWKHFULVSYDOXH
RIWKHURWDWLRQDOVSHHGFKDQJH
7KH0337VWUDWHJ\KDVWZRWDVNVWRHVWDEOLVKLQRUGHUWRGULYHWKH23RIWKH:(&6WRLWVRSWLPDOSRLQW
x 6HFRQGSRLQW
x 0RQLWRULQJWKHSURGXFHGHOHFWULFDOSRZHUYVURWDWLRQDOVSHHGFKDUDFWHULVWLF)RUHDFKZLQGVSHHGWKHURWDWLRQDO
VSHHGDQGWKHHOHFWULFDOSRZHUSURGXFHGDUHHVWLPDWHG7KHHVWLPDWHGFKDUDFWHULVWLFIRUDSDUWLFXODUZLQGVSHHGLV
JLYHQLQ)LJE
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x 6HDUFKLQJDQGWUDFNLQJWKH233$FFRUGLQJWRWKHDVVHVVPHQWRIWKHSURGXFHGSRZHUURWDWLRQDOVSHHGRIWKH
JHQHUDWRUFKDUDFWHULVWLFWKH0337VWUDWHJ\ZLOOLQFUHDVHRUGHFUHDVHWKHURWDWLRQDOVSHHGXQWLOPDLQWDLQLQJWKH
23RQ]HURVORSHDUHDRIWKHFKDUDFWHULVWLFWKHSHDNRIWKHFKDUDFWHULVWLFZKLFKFRUUHVSRQGVWR233,I
H
K
3'
':  WKH0337ZLOOLQFUHDVHWKHURWDWLRQDOVSHHGE\DQDGDSWLYHVWHSJLYHQDWLWVRXWSXWWRDWWDLQWKH233
,QWKHRSSRVLWHFDVHWKH0337ZLOOGHFUHDVHWKHURWDWLRQDOVSHHG,I H
K
3'  ': WKHUHLVQRDFWWRGRE\WKH0337
VWUDWHJ\
7KHRSWLPDOURWDWLRQDOVSHHGRIWKHJHQHUDWRUDWWKHNLWHUDWLRQWKDWH[WUDFWVDPD[LPXPSRZHUIURPWKH:7LV
JLYHQEDVHGRQWKHSUHYLRXVURWDWLRQDOVSHHGDQGWKHWUHQGRIFKDQJHJLYHQDWWKHRXWSXWRIWKH0337VWUDWHJ\DV
IROORZ
     UHI UHIK K KN N N:  :   ':          
5HVXOWDQGGLVFXVVLRQ
$ VLPXODWLRQ LV SHUIRUPHG LQ 0$7/$%6,08/,1. IRU WKH V\VWHP RI )LJ LQ WKH DLP WR LQYHVWLJDWH WKH
SHUIRUPDQFHVRIWKHSUHVHQWHGVWUDWHJ\7KHFKDUDFWHULVWLFVRIWKHVLPXODWHGV\VWHPDUHJLYHQLQWDEOH7KH:(&6
LVVXEMHFWHGWRDZLQGSURILOHJLYHQE\)LJRIPLQRIWLPHLQWHUYDODPVPHDQZLQGVSHHGDQGDPHGLXPOHYHO
RI WXUEXOHQFH )LJ     VKRZ UHVSHFWLYHO\ WKH URWDWLRQDO VSHHG WLS VSHHG UDWLR SRZHU FRHIILFLHQW DQG WKH
SURGXFHGHOHFWULFSRZHUREWDLQHGE\WKHSURSRVHGVWUDWHJ\DQGWKH+&6VWUDWHJ\UHVSHFWLYHO\7KHURWDWLRQDOVSHHG
RIWKHJHQHUDWRUIROORZVYHU\ZHOOWKHLPPHGLDWHFKDQJHVRIWKHZLQGVSHHGLQRUGHUWREULQJ23DURXQGLWVRSWLPDO
YDOXHZKHUH:(&6LVDWLWVKLJKOHYHORIHIILFLHQF\7KLVLVYHULILHGE\WKHYDULDWLRQRIWKHSRZHUHIILFLHQF\DQGWLS
VSHHGUDWLRQDURXQGWKHLUQRPLQDOYDOXHVGHVSLWHRIWKHFKDQJHVUDSLGRIWKHZLQGVSHHG    RSWS RSW& O  7KH
HOHFWULFDO SRZHU IROORZYHU\ZHOO WKHZLQG VSHHG FKDQJH DQG LW¶V LQ FRQFRUGDQFHZLWK WKH WKHRUHWLFDO SRZHU WKH
WKHRUHWLFDOSRZHULVDFXELFIXQFWLRQRIWKHZLQGVSHHG$VVKRZHGWKHSDUDPHWHUVVLPXODWHGRI:(&6H[KLELWWKH
IOXFWXDWLRQVIRUWZRUHDVRQVWKHORZPDVVRIWKH:7DQGWKHG\QDPLFUDSLGRIWKHV\VWHPEURXJKWE\WKH0337
)/&&RPSDUHG WR WKH WUDGLWLRQDO+&6 VWUDWHJ\ WKH0337)/& VWUDWHJ\ DOORZV:7 WR UHVSRQG UDSLGO\ WRZLQG
VSHHGFKDQJHVLQRUGHUWRH[WUDFWDPD[LPXPHQHUJ\
,QWHUPRISRZHUFRHIILFLHQWWKHSURSRVHGVWUDWHJ\FDSWXUHPRUHHQHUJ\WKDQWKH+&6VWUDWHJ\WKHUHVXOW
RIFRPSDULVRQLVJLYHQLQ7DEOH


)LJ:LQGVSHHGSURILOH
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
)LJ(OHFWULFSRZHUSURGXFHG
7DEOH5HVXOWRIFRPSDULVRQEHWZHHQ0337EDVHGRQ)/&DQG+&6VWUDWHJ\
0HDQSRZHUFRHIILFLHQW ,QFUHDVLQJSRZHUSHUFHQWDJH
0337VWUDWHJ\SURSRVHG  
+&6VWUDWHJ\  
7DEOH3DUDPHWHUVIRUD.::(&6
SDUDPHWHUV YDOXH 3DUDPHWHUV 9DOXH
5 
F  
* 
F  
-HT  F  
5V  F  
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/P  S 
VZ   S  U  
N:  3N 
UHIN:   
&RQFOXVLRQ
7KLVZRUNSUHVHQWVD0337VWUDWHJ\IRUPD[LPL]LQJWKHSURGXFHGHQHUJ\RID:7EDVHGRQ6&,*7KHVWUDWHJ\
LVEDVHGRQPRQLWRULQJVHDUFKLQJDQGWUDFNLQJWKHRSWLPDOSRZHUSRLQWE\)/&FRQFHSW7KLV0337VWUDWHJ\PDNHV
WKHRSWLPL]DWLRQDQGFRQWURO:(&6VLPSOHDQGPRUHIOH[LEOH ,WVPDLQDGYDQWDJH LV WKDW LQGHSHQGHQWRI WKHZLQG
VSHHGPHDVXUHPHQWDQG WKHFKDUDFWHULVWLFRI WKHV\VWHPDQGPD\EHXVHGIRUDOONLQGVRIV\VWHP7KHVLPXODWLRQ
UHVXOWVKDYHVKRZQWKDWWKHSURSRVHGVWUDWHJ\LPSURYHVYHU\ZHOOWKHHIILFLHQF\RI:(&6
5HIHUHQFHV
>@ 4LQ=%ODDEMHUJ)/RK3&$5RWDWLQJ6SHHG&RQWUROOHU'HVLJQ0HWKRGIRU3RZHU/HYHOLQJE\0HDQVRI,QHUWLD(QHUJ\LQ:LQG3RZHU
6\VWHPV,(((7UDQV(QHUJ\&RQYHUVYRO33QRSS±
>@ $EGXOODK0$<DWLP$+07DQ&:6DLGXU5$UHYLHZRIPD[LPXPSRZHUSRLQWWUDFNLQJDOJRULWKPVIRUZLQGHQHUJ\V\VWHPV5HQHZ
6XVWDLQ(QHUJ\5HY±
>@ %RXNKH]]DU%/XSX/6LJXHUGLGMDQH++DQG00XOWLYDULDEOHFRQWUROVWUDWHJ\IRUYDULDEOHVSHHGYDULDEOHSLWFKZLQGWXUELQHV5HQHZ
(QHUJ\±
>@ =DGHK/$)X]]\VHWV,QI&RQWURO±
>@ 'XRQJ04*ULPDFFLD)/HYD60XVVHWWD02JOLDUL(3LWFKDQJOHFRQWUROXVLQJK\EULGFRQWUROOHUIRUDOORSHUDWLQJUHJLRQVRI6&,*ZLQG
WXUELQHV\VWHP5HQHZ(QHUJ\±
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